The paper opens with a short historical survey of the evidence that the cells of tumours, including cancers, may manifest functional, secretory or other activity (cecology) of the same nature as that of the normal glandular or other cells from which they have arisen. This is followed by a short consideration of the classification and the acknowledged and doubtful endocrine or hormonic effects of primary tumours and tumour-like hyperplasias of the various endocrine glands of the body. PERLS, in his " Manual of General Pathology," in 1877 [1], seems to have been the first to record that bile or a bile-like substance can be secreted by the tumourcells of a primary adenoma or a adeno-carcinoma of the liver. In one case he discovered evidence of this not only in a primary cancer in the liver but in a metastatic growth from it at the base of the skull. This observation by Perls was confirmed by those of F. T. Paul (1885) [2], of Liverpool, who apparently was ignorant of Perls's work, and was the first in England to draw attention to the point.
It has since been universally recognized. Now it is acknowledged t-hat the cells of tumours, including cancers, may give evidence of functional, secretory or other activity (cecology) of the same nature as that of the normal glandular or other cells from which they have arisen [3] . Thus according to Waring [4j, the cell elements of the primary and secondary growths in cases of pancreatic carcinoma can produce ferments identical with or similar to those furnished by the normal cells of the gland. Mammary adenomata within or outside the female breast may enlarge during menstruation, pregnancy and lactation, together with the normal mammary gland [5] . Mucin is observed in the alveoli of rare cases of primary carcinoma of the lung [6] and of the cervix uteri [7] . Certain tumours of the lung showing accumulation of true mucin are-perhaps primary adeno-carcinomata of the bronchial mucous glands [8] . " Colloid cancer of the omentum " owes its peculiar consistency to the mucous-secreting cells of the primary cancer of the stomach or intestine from which it is derived [9] . The mucin-containing " signet-ring" cells of Krukenberg tumours of the ovaries owe their characteristic appearance to the mucous cells of the stomach, from which the primary carcinoma in such cases originates [10] .
The transient waves of hardening and apparent contraction occasionally noted in uterine leiomyomata during menstrual periods may be due to contraction of the myomatous tissue of the tumour together with the normal muscular tissue of the uterine wall. Some of the most striking features of chorion-carcinoma and certain meningeal tumours may be explained by comparison with the erosive action of the normal chorionic villi in the pregnant uterus and to that of the normal arachnoid villi of the Pacchionian bodies [11] . One may also call to mind that in some instances primary so-called " multiple myeloma " of the bone-marrow has been found to consist of cells whose cytoplasm contains granules more or less resembling those in normal myelocytes [12] . I need hardly refer to the formation of cell-nests ("' epithelial pearls ") in some of the metastases from squamous-celled carcinoma of the skin and tongue as well as in the primary growths.
Endocrine Tumours-General Considerations.
In this paper I shall confine myself to a short consideration of the endocrine or hormonic effects of primary tunmours and tumour-like hyperplasias of the various endocrine glands (so-called ductless or blood glands), as far as such effects have hitherto been definitely recognized or suggested.
FEB.-MED. 1 Excessive bodily growth (macrosomia) and precocious or abnormal sexual development1 had from time to time been recorded in association with suprarenal or other tumours before attention in England was concentrated on the subject by Bulloch and Sequeira's paper, in 1905, on suprarenal cortical tumours in children giving rise to precocious general growth and abnormal sexual development [13] . This was soon (1907) followed by Guthrie and Emery's writing on the same subject [14] .
An important point of distinction between endocrine tumours (tumours of ductless glands) and adenomata or adeno-carcinomata of externally secreting glands is that in the former the secretions can be more or less freely absorbed into and distributed by the general circulation, just as the secretions of the endocrine glands (from which the tumours arise) are absorbed and distributed in the case of normal individuals.
It should not be forgotten that mere hyperplasia of glands (endocrine as well as other glands) due to functional over-activity and chronic irritation tends secondarily to be associated with true tumour formation, as is illustrated by primary carcinomata of the liver, arising in cases of chronic hepatic cirrhosis and by multiple papillary adenomata arising in the cortex of contracted kidneys, and by adenomata arising in hyperplastic thyroid glands. Tumours of this kind and their possible functional results (in the case of endocrine glands) should be remembered in considering the subject of endocrine tumours, and some tumours of endocrine glands may represent an adenomatous form of compensatory, or attempted compensatory, hyperplasia. Before proceeding further it will be well to draw attention to certain other fundamental points concerning the whole subject: (1) In primary tumours and hyperplasias of endocrine glands the proliferating cells are more likely to preserve their original endocrine or hormonic powers during the early stages of the growth before they have become much altered and degenerated by rapid and malignant proliferation.
(2) It must be remembered, however, that even when rapid and excessive proliferation is in progress, and though the hormonic activity of the individual tumour cells has been greatly diminished or even almost lost, the immense increase in the total number of cells, owing to malignant proliferation, may be more than sufficient to counterbalance the diminished hormonic activity of the individual cells. It is obvious that, in such cases, the total hormonic effect of the endocrine tumour may be far in excess of the corresponding normal endocrine glands.
(3) Although the hormonic effect of an endocrine tumour may, perhaps, be qualitatively not exactly identical with that of the corresponding endocrine gland of a normal individual, nevertheless, on the whole, it may be regarded as the " magnified " effect and may serve to shed light on the normal hormonic functions of the endocrine gland in question. (4) The hormonic activities of certain endocrine tumours need a youthful body (one still capable of further growth and bodily development) fully to manifest themselves, and cannot give rise to the same striking manifestations of their presence when they arise in older subjects in whom normal growth and general bodily development have ceased.
Here also I would make the following note. In cases of precocious and excessive bodily growth there seems generally to be a corresponding lack of development on the mental side, and precocious excessive mental powers tend to be associated with relatively poor physical development. This is the general rule, though striking exceptions have been recorded. I believe, moreover, that there is some truth in the popular belief that in normal persons excessive continual cultivation on the physical side (athletics, etc.) is harmful for thorough intellectual development, while excessive prolonged mental study is necessarily associated with a certain lack of physical development.
Endocrine Suprarenal Cortical Tumours. These tumours give rise to so-called " virilism." In females-and most cases are in females-they produce masculine features or " female virilism " [15] with hypertrichosis (hirsuties) of male type; in males they cause precocious bodily (sometimes especially muscular) and sexual development (virilism in boys or " male virilism "). In the female a tumour of the suprarenal cortex acting in early embryonic life may produce a condition of female pseudo-hermaphroditism and in adults may induce premature menopause and an abnormal condition of hypertricbosis. For references to individual cases and discussions on the subject I must refer to the writings of Guthrie and Emery [16] For the female, according to Apert (1910) [24] , a scheme of five types of the syndrome or symptom-complex may be drawn up: (A) Female pseudohermaphroditism, when the endocrine tumour produces its effect in early foetal life;
(B) large clitoris and hypertrichosis with hypoplastic uterus and ovaries, when the endocrine action is in later feetal life; (C) abnormal development of the body and precocious puberty (adiposity and hypertrichosis), when the endocrine effect occurs before the onset of puberty: (D) the endocrine effect during the menstruating period is to produce amenorrhea with adiposity and hypertrichosis: and (E) after the menopause the clinical picture is indistinct (adiposity, possibly metrorrhagia). An excellent picture of chronic suprarenal virilism in an adult woman with suprarenal cortical adenoma (post-mortem examination), combined with signs of functional over-activity of the suprarenal medulla (chromaffinic system), has been given by Margarete Winkel recently (1928) [25] . On the subject of the exceedingly rare cases of " true glandular hermaphroditism" and the existence of an " ovo-testis," I would refer to the writings of W. Blair Bell [26] , F. von Neugebauer [27] , and Reverdin [28] , etc. In Reverdin's case the patient, 45 years old, had an ovo-testis on the left side and a seminoma on the right side. In a case reported by Morand and Hirchberg (Paris, 1927), a tumour of the left ovary in a girl, aged 18, was found on operation to be a typical seminoma [291.
Operative removal of an endocrine suprarenal cortical tumour has been followed by disappearance of the virillism and other symptoms in some cases, such as those of Gordon [36] . Moreover, P. Brutschy [37] described a case of male pseudo-hermaphroditism with suprarenal hyperplasia which has some bearing on the subject and is referred to by F. Spehlmann (1924) in his article on the relation of the suprarenal cortex to development of sex [38] .
The suprarenal cortex is represented by a separate interrenal organ in selachians and rays and, therefore, the endocrine symptoms of suprarenal hyperplasia and tumours have likewise been termed " interrenalism " by E. Mathias [39] , and " interrenal dystrophy" by G. Petenyi [40] and L. Puhr [41] . It seems possible (cf. Petenyi) that symptoms such as obesity and slight hypertrichosis in elderly women may be connected (almost physiologically) with the " interrenal " system. Some degree of the clinicalsyndrome of interrenalism or interrenal dystrophy may occur apparently from hyperplasia and excessive functional (endocrinic) activity of the suprarenal cortical tissue without any actual tumour formation. Indeed, this may, I believe, occur in more than one member of the same family, and one might be tempted to suppose that when signs suggestive of slight " interrenalism " occur in brothers or sisters, the syndrome is not due to actual tumour formation.
Paraganglioma Sympatheticum.
The symptoms-sex characters, hirsuties, macrosomia, precocious obesity, etc.in suprarenal cortical tumours are so different in degree in different cases that it has been suggested that there are really more than one kind, and that that is the reason why the tumours vary in their endocrine or hormonic effects on the affected subject. But probably the variety in symptoms is largely due to the individual " soil" of the patient as influenced by the age and potentiality for growth, the sex, and constitutional (possibly familial) factors [42] . Remarkably high blood-pressure was noted in certain cases [43] , but in some of them this may have been due to associated arteriosclerosis or contracted kidney [44] . Moreover, there can be no doubt that with suprarenal cortical tumours there may sometimes be an associated functional over-activity of the suprarenal medulla (chromaffinic system)-as there seems to have been in the case of cbronic" suprarenal virilism " in an adult married woman, aged 36 There are, however, certain tumours of adrenal medullary substance, chromaffinic medullary hypernephromnata or suprarenal paragangliomata [46] , which are clinically characterized by high blood-pressure, as if due to excessive endocrine secretion of adrenalin or of an adrenalin-like hormone.
It may be true that the originally suggested explanation of abnormally high bloodpressure as due to the excessive production of adrenalin by the chromaffin tissue in the body is for ordinary cases an only superficially plausible theory without any basis in facts-a " beautiful dream," as the late Dr. T. C. Janeway [47] , of New York, called it. [Moreover, in elderly persons, with chronic cachexia of uncertain origin, when hidden visceral carcinoma has been thought of as the cause of the cachexia, the presence of high blood-pressure suggests that the cachexia is not due to carcinoma but to some other cause, possibly cardio-vascular disease (I hear that Professor Seyderhelm points this out to students).] Yet, it must now be acknowledged that endocrine, adrenalin-secreting tumours of the chromaffin cells of the body, do, though rarely, occur, which can give rise to excessively high blood-pressure, as one of their chief symptoms, sometimes even in the absence of any disease of the kidneys or arteries or arterioles which might be adduced to explain it. It was formerly not realized that by tumour-like hyperplasia the adrenalin-producing chromaffin cells might be so increased in number that the total production of adrenalin in the body might be enormously increased.
Edmund Neusser (Nothnagel's System) in 1898 recorded two cases, characterized clinically by high blood-pressure (systolic brachial blood-pressure reached 220 mm. Hg), in which at the post-mortem examination, instead of disease of the kidneys and arteries, a suprarenal tumour was found. In an apparently similar case Orth (1914) was able to demonstrate in the suprarenal tumour (paraganglioma) removed at the post-mortem examination the presence of a large amount of adrenalin (epinephrin). In 1909 remarkable cases of suprarenal paraganglioma were published by Wiesel (in a child, aged 2i years) and Bergstrand. The case of a woman,aged 28 years, with medullary hypernephroma of the suprarenal gland and paroxysmal high arterial blood-pressure, was described with post-mortem examination by Marcel Labb6, J. Tinel, and Doumer, in 1922 [48] ; B. S. Oppenheimer and A. M. Fishberg (1924) refer to several cases (including the above) in a paper on the " association of suprarenal tumours with high blood-pressure" [49] ; and the whole subject was recently (1928) discussed by P. Wichels and M. Biebl in their paper on the diagnosis of paraganglioma of the suprarenal gland [50] . According to the last authors paraganglioma is a rare adrenalin-producing tumour of the suprarenal medulla, and 15 cases have been described, mostly first discovered at post-mortem examinations.
They describe three cases of their own in men between 33 and 47 years of age, with high blood-pressure (in their first case the systolic brachial blood-pressure was 230 mm. Hg) and clinical signs suggestive of contracted kidnevs together with diabetes mellitus. There may also be abnormal pigmentation of the skin and mucous membranes. Quite recently the various cases, notably the French ones, bearing on the subject have been collected by Dr. Paul Loheac (Lille) in an elaborate thesis on tumours of the suprarenal glands and their relation to high arterial blood-pressure [51] .
It is possible that the abdominal tumour in the woman, aged 40 years, whose systolic brachial blood-pressure reached 220 mm. Hg, and whose case I shortly described in the Practitioner in 1920 [52], was a suprarenal paraganglioma, but there was no necropsy. It is likewise possible that a boy, aged 19 years, shown by Dr. E. Bellingham Smith in 1922, was a case of paraganglioma in accessory suprarenal tissue. The patient was a stunted, obese youth, with a bloated, plethoric face, a brachial systolic blood-pressure of 218 mm. Hg, and with sugar in his urine [53] .
Endocrine Hyperplasias and Tumours of the Pituitary Gland. The best-known are the eosinophil-cell hyperplasias and tumours of the anterior lobe, which produce the various features of acromegaly. But the symptoms vary in different cases, partly according to the degree and acuteness of the endocrine disturbance, and partly according to the age, sex and constitutional and local proclivities of the affected individual. Thus, in early, life, before growth in length of the skeleton is completed, the specific endocrine cause of acromegaly gives rise to excessive stature (acromegalic gigantism). In some individuals, perhaps only in males, the excessive growth of the skin of the scalp causes the scalp to become too large for the calvarium wnich it covers, so that in order to remain.fairly well adjusted the scalp has to become " corrugated " into folds and ridges, constituting one kind of the local condition kilown as " bull-dog scalp " or "cutis verticis gyrata " [54] .
Tumours of the pituitary gland have sometimes been present in cases of precocious and abnormal sexual development, precocious obesity with coarsely coloured red plethoric-looking type of face, and, I think, in some cases with abnormal hirsuties, but into the question of the pituitary aetiological factor in such cases I cannot enter here. Other tumours of the pituitary region may of course, by their position and pressure, give rise to endocrine disorders of growth and development. Tumours and cysts derived from remnants of Rathke's pouch are probably the most frequent cause of so-called pituitary infantilism (Gilford's ateleiosis, Lorain's type of infantilism).' Tumours of the Pineal Body.
According to Horrax and Bailey the presence of a pineal tumour had been verified, up to the date of their first paper (1925), in only fourteen children with precocious sexual and bodily development or "macro-genito-somia "-the "pineal syndrome " elucidated by the early work of Marburg, Frankl-Hochwart and Askanazy [55] . 1 It seems that the eosinophil-cell adenomata of the pituitary anterior lobe may occasionally cause an acute instead of chronic onset of the symptoms of acromegaly, but that in cases of so-called "acute acromegaly " the eosinophil-cell tamour is more likely to be malignant, and that the term " malignant acromegyaly" in such cases might be substituted for "acute acromegaly." It seems also that the basophil-cell adenomata of the anterior lobe of the pituitary gland may likewise be regarded as endocrine tumours, the eosinophil-cell tumours exercising the remarkable hormonic effect on bodily growth manifested in cases of acromegaly and the basophil-cell tumours exercising an effect on sexual development. See the writings of H. M. Evans and M. E. Simpson, etc., referred to by Professor Arthur W. M. Ellis in the discussioii on this paper.
1.?
Practically all the patients were males and died early. According to Askanazy, in most such cases the pineal tumour is a teratoma. Y. Izawa [56] (1923), mainly from his observations on pineal-ectomized young fowls, concluded that the chief function of the normal pineal body is to repress premature development of thre male and female sexual organs. Izawa also referred to two published human cases. in which excessive and incomplete development of the pineal body were associated respectively with retarded (Kosaka's case of a man aged 21 years) and increased (case of an idiot woman, aged 23 yeats, recorded by Askanazy and Brock in 1921) growth and functional activity of the sexual organs, According to this view the pineal syndrome " might be due not to hyper-pinealism, but to hypo-pinealism, owing to destruction of the pineal body by a tumour. It seems, however, that there are certain very rare primary tumours of the pineal body which are to be regarded as true " pinealomata." Yet, the position at present is that there is no certain proof that either the normal pineal body or true " pinealomata " produce any endocrine secretion which has any influence on sexual or general bodily development. Moreover, precocious sexual development or precocious macro-genito-somia has occasionally been observed as a sequel of epidemic encephalitis (F. Stern [571, A.
Wimmer, E. John [58] ), or associated with chronic internal hydrocephalus [59] , or other cerebral lesions. But it should be noted of course that epidemic encephalitis might damage the pineal body and its neighbourhood, and internal hydrocephalus may be secondary to a pineal tumour, or may damage the pineal body. The part played by tumours of the pineal body in the production of macro-genitosomia has not been cleared up by Horrax and Bailey's new work [55] on "Pineal Pathology" (1928). They describe two cases of macro-genito-somia in boys, aged 9 years and 7 years respectively. In the first boy there was a pineal tumour present, but in the other boy (in whom precocious puberty and adiposity had commenced at the age of 3 years) the pineal gland was found to be microscopically normal, but there was a ganglio-neuroma, originating from the infundibular region anQd occupying the third ventricle.
A very remarkable case of pineal tumour in a boy, aged 4 years, was related by Oestreich and Slawyk in 1899 [60] . The boy, in addition to his precocious male sexual and general development, was remarkable for a heterologous secondary sexual character, namely, mammary enlargement. This reminds one of the mammary enlargement which has been noted in some cases of testicular teratomata (see further on) and in the two men with suprarenal tumours to which I have referred in a previous section. It likewise reminds one of a pituitary case, namely that of an acromegalic male in whom there was -a mammary secretion of true milk (L. M. Davidoff) [61] .
Endocrine Tumoutrs of the Testis.
It is well known that precocious sexual and bodily development(macro-genitosomia) in boys has been sometimes associated with the presence of a tumour of the testis, and that in a certain number of these cases successful operative removal of the tumour has been followed by disappearance of the abnormal symptoms. One of the most remarkable early successful cases of the kind was that of Ercole Sacchi [62], of Genoa (1895).' The patient was a boy, aged 9i years, in whom excessive general bodily growth (macrosomia) and sexual development had commenced at the age of 51 years. The right testis was atrophic. Excision of the large left testicle, which contained a carcinoma-like tumour, was gradually followed by disappearance ot the physical signs of precocity, and mentally the boy became more child-like. This seems to be the case which Dr. Serge Voronoff at the commencement of his recent lecture on " Rejuvenation" before the Cambridge University Medical Society, referred to as follows: " Another striking proof of the power of this gland on the body was that I Unfortunately thle subsequent history of the case is not known, and both Dr. Sacehi and Dr. Giulio Vassale, who worked with Dr. Sac-hi, are dead. of a boy born with one hypertrophied testicle and one normal one, and consequently possessing an increased internal secretion. This boy was quite abnormal, and at the age of 9 his body was that of a man of 20, while his thoughts were those of a man of 24, and he showed no interest in children of his own age. In this partitular case, the parents asked a surgeon to remove the hypertrophied gland when the boy was 10. Six months after the operation his beard dropped off, his body became that of a normal boy, and also his mind changed and he played quite naturally with children of his age" [63].
It would be interesting to know whether any of the testicular tumours in such cases could be justifiably regarded as endocrine primary tumours of the interstitial cells of the testis. Tumours, supposed to be primary tumours of the interstitial cells of the testis, have been described by pathologists, and several are referred to in the last German edition of Eduard Kaufmann's well-known " Text-book of Pathology," but all these had occurred in adults in whom normal somatic growth had already ceased [641. Recently, however, R. P. Rowlands, at a clinical-pathological meeting of the Section of Surgery of the Royal Society of Medicine, on April 27, 1927, showed a testicular tumour which he had removed from a boy (F. P.), aged 9 years, with precocious macro-genito-somia. The case was not described in the Society's Proceedings, but Mr. Rowlands kindly gave me permission to refer to it here, with illustrations (figs. 1 and 2). Up to the age of 6 years nothing abnormal had been noticed, but then the boy began to grow rapidly; his voice " broke " at 7 years, and for a swelling of the left testicle and premature puberty, the patient in bodily development appeared to be a full-grown man (see figs. 1 and 2). Unlike many other subjects of premature puberty he was of average intelligence for his age, and not vicious. The left testis was removed entire with its coverings and sent to Professor Adrian Stokes and Dr. G. W. Nicholson, who examined the growth microscopically and reported that it was a growth arising in the interstitial cells of the testis, and was probably malignant. The tumour-cells were large and appeared very active. The boy did well after operation, and his subsequent development will be interesting. Before leaving the subject of testicular tumours it may be remarked that true mammary hypertrophy may sometimes follow the development of a testicular 1.7
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teratoma, as in a case of Hamilton Bailey [65] . Various examples of this are cited by H. W. B. Cairns [66] from his own series of testicular tumours and from the literature on the subject [67]. In three of the cases (those of Cooke, Warthin, and Malloch) chorion-carcinoma was present in the testis.t It appears, indeed, that enlargement of one or both male mammm may be an occasional result of a variety of endocrine disturbances and muist not be regarded as a pathognomic sign of disease of any single endocrine organ [68] . Apart from the not very infrequent spontaneous developmental unilateral or bilateral gynmecomastia, mostly arising at about the period of puberty [68A] , and gynaecomastia from atrophy or destruction of the testes from any cause in young adults, enlargement of one or both breasts has occasionally followed mere traumatism of one or both testes in young men [69] , and in elderly men it has occasionally followed the operation of prostatectomy, as recorded by E. Kondoleon [70] , Petit de la Villeon [71] , and R. Oppenheimer [72] , so that the existence of a special hormonic endocrine function of the prostate has been surmised by some.
Oppenheimer's two cases were in men of 64 and 48 years respectively. Kondoleon's two patients were both aged 70 years. In one of them the enlargement was of the right breast only, attaining the size of a walnut, but subsiding gradually after a few months. Petit de la Vill6on's patient was a man, aged 73 years, in whom very decided bilateral gynmcomastia had followed prostatectomy, and in one of the enlarged mammw a carcinoma had subsequently developed. Mammary enlargement in males has likewise been observed as a very rare accompaniment of suprarenal and pineal tumour3 and the specific hyperpituitarism that gives rise to acromegaly, as I have noted in previous sections. Moreover, gyncomastia has been noted bv Silvestrini, Corda, and then A. Tattoni [731, as an accompaniment of hepatic cirrhosis. This rare combination has also been recorded independently by Hamilton Bailey [74] but in a somewhat complicated case. Endocrine Tumours of the Ovary. It would be useless here to try to refer to all the cases of ovarian tumour, sometimes malignant, described as teratoma, sarcoma, etc., which have been recorded as associated with premature sexual and bodily development (macro-genito-somia), or with female pseudo-hermaphroditism or virilism. Sometimes surgical removal of the tumour has been followed by normal development. One of the earliest cases of the kind was that described in 1888 by Clement Lucas at the Clinical Society of London [751. Lucas performed oophorectomy for a tumour of the right ovarv in a girl, aged 7, and the signs of precocious puberty gradually disappeared after the operation. A most remarkable and successful result in a case of macro genito-somia was that of R. H. Harris [75AJ, in which he removed a teratoma of the right ovary containing adeno-ca&rcinomatous tissue. Another successful result was that recorded by A. H. Southam [75B] ; the removal of a growth which microscopically seemed to be a right ovarian sarcoma, from a girl in her third year of life with sexual precocity, was followed by normal sexual development without recurrence of the tumour.
It would be intbresting to know whether in any of the cases the neoplasm was really a primary tumour derived from endocrine "interstitial " cells. Similar precocity of sexual and general development seems to have been due to ovarian hyperplasia (? with functional over-activity) without any actual tumour-formation. In 1927 Dr. J. W. McNee kindly showed me a remarkable case of macro-genitosomia in a girl, aged 13 years, who looked like a rather stout woman of 25 years. Her height was 5 ft. 6 in., and her weight was 14i st. Menstruation had commenced at 11 years of age. Her general osseous development, according to Dr. H. A. Harris, corresponded to that of the age of 18 or 19 years. There were some cutaneous I Mr. D. M. Greig has kindly shown me photographs of a young male Kaffir with mammEe equal to the female breasts painted by Rubens. Unfortunately, Mr. Greig could obtain no other definite information about the man, excepting that there was a tumour in the left scrotum, apparently not a testicnlar one. "stri' " over thehips and lateral abdominal regions. Mental development was normal. She appears to me to be the female analogue or counterpart of Mr. R. P. Rowlands's male case (see above), but no abdominal tumour can be felt by ordinary palpation (which is hindered by the thickness of the abdominal walls).
In adult patients it has been suggested (compare Adolf Bingel [76]) that ovarian "luteomata" (lutein-cell tumours) may exert the supposed endocrine action which has been attributed to the normal corpus luteum and the abnormally persistent corpus luteum, that is to say, that they may inhibit menstruation.
Endocrine Tumours of the Pancreas (Primary Tumours of Insular Tissues).
Primary pancreatic carcinoma is sometimes, owing to microscopic appearances, supposed tohave originated in the tissue of the islands of Langerhans. If such were the case one might expect that during life the actively proliferating insular cells, if they retained the insulin-secreting function of the islet cells from which they originated, would produce excess of insulin ("hyper-insulinism") and that the patient would have been subject to spontaneous hypo-glycoemic crises (with weakness, convulsions, drowsiness or coma), relieved by the intravenous injection of glucose or prevented by frequently eating sugar. This was exactly what was observed in a medical man, aged 40, whose casehas been published by Wilder, Allan, Power and Robertson (of the Mayo Clinic, Rochester, U.S.A.) [771. During one of his hypoglycmemic attacks his blood-sugar was found to be only 0-002 per cent. He died during one of the attacks, and the necropsy showed diffuse cancer of the pancreas with hepatic metastasis. Microscopically, the cancerous tissue resembled that of the islands of Langerhans, and experimental evidence in regard to the cancerous and non-cancerous portions of the liver seemed to show the presence of excess of insulin in the former. The authors regard the case as one of primary pancreatic carcinoma, originating in the islands of Langerhans, with resulting "hyper-insulinism " and spontaneous hypo-glycaemic attacks.
Another case (to which Profe3sor Arthur Ellis has kindly referred me) of insular pancreatic tumour with spontaneous hypoglyctemic attacks was reported by W. Thalhimer and F. D. Murphy, in July, 1928 [77A] . A woman, aged 57 years, had for the last 21 years been subject to spontaneous attacks of somnolence followed by great restlessness and irritability. Gradually she developed an almost constantly stuporous state, with frequent hypoglytemic convulsions followed by coma, after one of which attacks she died. At the necropsy the only important lesion found was a single small primary tumour of the pancreas, the microscopic appearance of which suggested that it was an adenoma or a carcinoma of low malignancy, which had originated from cells of the islands of Langerhans.
Since Endocrine Tumours of the Thyroid Gland. As an illustration I shall confine myself to the classical observation published by von Eiselsberg in 1894, after he had left Billroth's clinic in Vienna and when he was Professor of Surgery in Utrecht. The patient was a woman, aged 38 years in 1886, when Billroth excised her enlarged thyroid gland. The operation was followed by myxcedema. Subsequently a tumour appeared in the upper part of the sternum, and as it increased in size, the myxcedema disappeared. In 11892, the sternal tumour, which was then as large as a fist and appeared to be malignant, was removed by von Eiselsberg and was found to contain colloid material, as a thyroid tumour does. The woman recovered from the operation, but the myxcedematous symptoms recurred in the same order as after the original thyroidectomy operation, and they persisted [78] . In this connexion S. G. Shattock's earlier paper (1888) on a similar subject miay be compared. The case described by him was one of "Hypertrophy of an Accessory Thyroid in a case of Spindle-celled Sarcoma of the Thyroid" [79] .
Eiselsberg's paper has an important pogition in the history of the study of endocrine tumours. It was known to and quoted by Sacchi, when he wrote the account of his famous testicular case in 1895.
Iyperplasias and Endocrine Tumours of the Parathyroid Gland. Tumours or tumour-like hyperplasias have been reported in various cases of osteitis deformans and osteomalacia [801 and Recklinghausen's generalized type of osteitis fibrosa [81] . The influence of the parathyroid glands on calcium metabolism makes the existence of hyperplasia and endocrine tumours of these glands not improbable in connexion with grave disorders of the calcium metabolism [82] . Some of the tumours may represent an adenomatous form of, or an attempt at, compensatory hyperplasia.
The Thymus Gland.
Primary tumours arising in the thymus have been 'called "thymomata," and most of them are probably lympho-sarcomatous in nature. Some of th7em constitute a mediastinal form of leuko-sarcomatosis (Sternberg) and are associated with a leukaemic blood-picture [83] . The thymus gland has been supposed normally to exert a restraining and regulating effect on sexual and bodily development before puberty. It is doubtful whether any tumours of the thymus give rise to endocrine symptoms, though tumour or hyperplasia or abnormal persistence of the thymus has been found associated with various endocrine disorders of growth in childhood and youth, as in two cases recently communicated by Dr The Spleen and Beticulo-endothelial Apparatus. In order to recognize what may be the symptoms of functional over-activity of the spleen and reticulo-endothelial apparatus of the body-which condition may shortly be called " hyper-splenism" by analogy with the terms "hyper-thyroidism " and "hyper-pituitarism "-we must study the symptoms of diseases in which the spleen is usually enlarged, and which are known to be benefited by splenectomy ; for instance, congenital or familial hamolytic jaundice and thrombocytopenic purpura. Anaemia, which in hmemolytic jaundice, can be removed by splenectomy, tends also to a less extent to be present in Gaucher's disease, and one view of the nature of Gaucher's disease is that it represents a primary generalized tumourformation of the spleen and reticulo-endothelial apparatus; in some atypical cases, I believe, there may even be tumour-like nodules of the "Gaucher cells." Gaucher's disease-if it is really accompanied by symptoms of hyper-splenism, and if this hyper-splenism is partially hormonic in nature-may, therefore, be regarded as a kind of endocrine tumour-formation. This view is not altogether at variance with the constitutional familial metabolic explanation of the peculiar infiltration of the cytoplasm of the "Gaucher cells." But the whole question is' much too problematical for discussion here. The peculiar type of primary splenomegaly, described by Foix and Roemmele in 1912 [85] seems to be due to a nodular tumour-like growth, arising from the Malpighian corpuscles throughout the spleen, accompanied by aniemia, thrombocytopenia and tendency to haemorrhages. The apparent evidence of hyper-splenism is removed by splenectomy. Dr . Joan M. Ross [86] demonstrated a large spleen of this kind successfully removed from a middle-aged woman. It is tempting to suggest that this rare form of disease is a kind of primary endocrine tumour-formation of the reticulo-endothelial tissue of the spleen (with hyper-splenism). In regard to the question -of the existence of splenic endocrine tumours no hint can apparently be obtained from the important part played by the normal spleen in ossification and in callus-formation after fractures and in helping the body to resist infections.
Note in Conclusion.-When one bears in mind that an affection of one endocrine gland must almost necessarily cause reaction in others, it does not seem surprising that the clinical picture in cases of endocrine tumours may sometimes be obscured by pluriglandular symptoms. Moreover, precocious bodily growth (macrosomia) combined in most cases with precocious sexual development (macro-genito-somia) may be caused by endocrine tumours of the suprarenal cortex, of the anterior lobe of the pituitary gland, of the pineal gland possibly, and of the interstitial cells of the testis, and likewise by some ovarian tumours. So also, as I have pointed out in a preceding section (see under " Endocrine Tumours of the Testis "), active enlargement of the male mamma may result from endocrine tumours or other disturbances of various endocrine glands. It must, moreover, be remembered that non-endocrine tumours may cause endocrine symptoms by destroying, or possibly even by stimulating endocrine glands; and that (as previously remarked) some tumours of endocrine glands may represent an adenomatous form of compensatory, or attempted compensatory hyperplasia.
Indeed, it seems that functionally active primary tumours and tumour-like hyperplasias of the various endocrine glands might be subdivided into: (a) Those which arise as a pathological manifestation of a vital compensatory reaction, on the part of the body, to counteract a specific hormonic deficiency; (b) those which I have especially considered in the present communication, namely, those which arise independently of any obvious need or stimulation, and are the cause of a functional hormonic over-activity, which in most cases must be injurious rather than beneficial to the rest of the body. In both (a) and (b) secondary symptoms (including further endocrine symptoms) may be produced by the local pressure or irritation and active hyperalmia, and moreover malignancy may supervene. Non-endocrine tumours may also, by local irritation (and the active hypersemia that they cause), pressure, or destruction, give rise to endocrine symptoms. [86] JOAN M. Ross, " A Case of Splenomegaly of the Foix and Roemmele Type," demonstrated at the meeting of the Pathological Society of Great Britain and Ireland, on January 4, 1929 (not yet published). D'i8cusion.-Dr. LANGDON BROWN described a case of virilism in a woman, aged 42, whose first symptom was an obsession that she was turning into a man. This led to the finding of a malignant tumour of the adrenal cortex, which was removed by Mr. Girling Ball. The patient, however, unfortunately succumbed to an attack of acute hyperthyroidism, a point which in view of the feminizing influence of the thyroid, was in itself interesting, as if the thyroid had been trying to compensate for the over-acting adrenal cortex. He (Dr. Langdon Brown) next referred to the type described by Achard and Thiers as the diabetes of bearded women, which might be due to tumours either of the adrenal cortex or of the anterior lobe of the pituitary, or to a lesion in both of these structures. He had seen several cases, one of them through the courtesy of Dr. Parkes Weber, and he believed that a similar condition occurred in men, but was not so likely to be recognized because virilism was still quite common in males. A young man recently under his care presented all the stigmata of this syndrome-a high blood-pressure, albuminuria, glycosuria, obesity and large cutaneous striEe. Another physician who saw this patient was convinced that he had an adrenal cortical tumour, but this was not found at operation. The skiagram of the pituitary fossa was normal. The patient had recently died from acute pulmonary cedema, as did the female patient in one of Dr. Parkes Weber's cases. Unfortunately there was no post-mortem. He was sure that pituitary disorders might produce a local overgrowth, and that, as stated by Sir A. Keith, such overgrowth affected all the structural and not merely the bones in that part. He described an example in a boy. As to pineal tumours, it was striking to note how closely similar some of their effects were to those of adrenal cortical tumours, except that the sexual precocity did not always tend to virilism. There was also usually some disturbance of ocular movements and mental alteration. He described a case of a girl with such signs, who reached sexual naturity at the age of 9. He agreed with Lewellys Barker that the pineal probably did not belong to the endocrine system at all, but produced its effects through the central nervous system, with which it was so closely related. With regard to splenic tumours, he had had a case of splenic anemia in which the excised spleen showed Gaucher's disease. He took McNee's view that splenic ane-mia was a hEemolytic process which might result from various conditions stimulating overgrowth of reticulo-endothelial tissue, and that Gaucher's disease was one of these and therefore came within Dr. Parkes Weber's definition of endocrine tumours.
Professor ARTHUR ELLIS said that there was a second reported case of tumour of the islands of Langerhans, associated with attacks of hypoglycEemic coma. This case differed from the one reported by Wilder, in which there were secondary deposits in the liver-in showing only a single small tumour in the body of the pancreas [1] . [4] had established the presence of two hormones from this structure, one stimulating growth and the other sexual development, the growth hormone acting antagonistically and inhibiting the effect of the sex hormone. L. F. Hewitt [5] , working at the London Hospital, had recently succeeded in separating these two hormones from extracts of the anterior lobe. Evans and Simpson [6] had suggested that the growth hormone was produced by the eosinophilic cells of the anterior lobe and the sex hormone by the basophilic cells.
Bailey and Cushing [7] had shown that adenomas of the anterior lobe of the pituitary might be classified according to the predominance of eosinophilic granules in the cells of the tumour, acromegalic symptoms being most strongly marked in those cases in which eosinophilic cells predominated. If Evans' theory that the sex hormone came from the basophilic cells were correct, one would have expected that cases of chromophobe adenoma would have shown sexual precocity. Such, however, was not the case. On the contrary, patients with chromophobe adenoma showed either no sexual change, or evidence of diminished sexual activity. This paradox might, perhaps, be explained by the fact that 430 Proceedings of the Royal Society of Medicine 24 chromophobe adenomata usually occurred in adult life, that is after sexual development was already complete, or it might be due to antagonism of the sex hormone by the growth factor. One would have expected, however, that if the basophilic cells were responsible for the sex hormone, some case of chromophobe adenoma would have occurred in which the conditions would have been favourable to the demonstration of their active principle. He would therefore be greatly interested to hear if Dr. Parkes Weber had ever encountered sexual precocity associated with pituitary anterior lobe tumour.
